8-Prenylnaringenin, inhibits estrogen receptor-alpha mediated cell growth and induces apoptosis in MCF-7 breast cancer cells.
The discovery that the hop constituent 8-prenylnaringenin (8PN) shows potent estrogenic activity, higher than that of the known phytoestrogens coumestrol, genistein and daidzein, has spurred an intense activity aimed at elucidating its biological profile and its dietary relevance connected with the consumption of beer. We have investigated if 8PN can induce signal transduction pathways via rapid estrogen receptor (ER) activation. Under conditions of estrogen-dependent growth, treatment of MCF-7 human breast cancer cells with 8PN induced a rapid and transient activation of the MAP kinase Erk-1 and Erk-2, with kinetics similar to those induced by 17beta-estradiol (E2). 8PN could trigger the MAP kinase pathway via dual c-Src kinase activation and association with ERalpha. Co-treatment with the ER antagonist ICI 182,780 blocked each step of this transduction pathway, confirming its ER dependence. However, and in striking contrast with E2, 8PN could not induce the PI3K/Akt pathway, resulting in altered kinetics and levels of cyclin D1 expression. In accordance with these observations, flow cytometric and biochemical analysis showed that 8PN inhibited cell cycle progression and induced apoptosis in MCF-7 cells. Interference with an ER associated PI3K pathway is proposed as a possible mechanism underlying the inhibition of survival and proliferation of estrogen responsive cells by 8PN. Taken together, our finding show that 8PN is an interesting new chemotype to explore the biology of ERs.